Glucose-induced phosphorylation of the MDH2 isozyme of malate dehydrogenase in Saccharomyces cerevisiae.
The cytosolic isozyme of malate dehydrogenase, MDH2, was previously shown to be subject to rapid inactivation and proteolysis following the addition of glucose to yeast cultures growing on nonfermentable carbon sources. In this report, we show that MDH2 is phosphorylated during the process of glucose-induced degradation. A truncated active form of MDH2 lacking the first 12 residues of the amino terminus was previously found to be resistant to glucose-induced degradation and, as shown in this study, is not subject to phosphorylation. Site-directed mutagenesis was conducted to change Ser-12 in the authentic enzyme to Ala-12 and to Asp-12. The S12A substitution has little effect on glucose-induced phosphorylation and degradation, whereas the enzyme with the S12D substitution is subject to phosphorylation and inactivation but not to rapid degradation. This provides clear evidence that inactivation is not simply a result of degradation. Additional mutagenesis was conducted to change His-214, a critical active site residue, to Leu-214. Analysis of expression of full-length and truncated forms of the H214L enzyme demonstrated that catalytic inactivity is not a prerequisite for degradation and confirmed an essential role for the amino terminus of the authentic enzyme in this phenomenon.